. The location of the riboswitch aptamer domain relative to the start codon for translation for Prochlorococcus sp RS01_CP018345.1. The riboswitch begins at PK and runs through to P2. The ATG corresponding to the initiator codon is shown in red.
. A hydrated metal ion in the glutamine binding site of the glutamine-II riboswitch. The electron density shows an omit map (mFo-DFc generated in Phenix) generated by omitting the water molecules hydrating the metal ion contoured at 3 s. Parallel-eye stereoscopic images are shown from two perspectives; side-on (upper) and along (lower) the metal-carboxylate bond. Hydrogen bonds between the glutamine ligand and the RNA are highlighted cyan. The metal ion is shown as the yellow sphere, and water molecules belonging to the inner sphere of hydration as red spheres. TFZ (PK and P2) 14.9 5.9 13.0 6.7 6.1 Table S1 . Search models used in molecular replacement and their RMSD values. RMSD (P1, PK and P2) are the RMSD values for the 5 blind models to the structure determined by crystallography. RMSD (PK and P2) are the RMSD values for the 5 blind models to the determined structure using only the PK and P2 parts. LLG (PK and P2) is the overall LLG for two copies of PK and P2 by PHASER. TFZ (PK and P2) is the translation function Z-scores for two copies of PK and P2 by PHASER.
SUPPLEMENTARY TABLES
c* wild type 3 replicates 1.3 ± 0.2 -2.1 ± 0.5 9.8 ± 2.6 -6.3 ± 2.4 190 ± 90 1.6 Table S2 . Thermodynamic parameters for L-glutamine binding to the unmodified glutamine-II riboswitch.
Several of the atomic mutants lead to no measurable evolution of heat on titration of L-glutamine, so that no parameters can be obtained. These are not therefore included in this 
